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脂肪酸分布特征可以聚类成 3 个类群，即脂肪酸 I 型、脂肪酸 II 型和脂肪酸 III
型；青枯雷尔氏菌生理小种 1 存在着不同的脂肪酸型，青枯雷尔氏菌脂肪酸多态
性与其生化型之间不存在相关性，但是脂肪酸和致病型之间存在一定的相关性：
脂肪酸 I 型为无致病性菌株，脂肪酸 II 型为过渡性菌株，脂肪酸 III 型为强致病
性菌株。 
青枯雷尔氏菌脂肪酸型判别模型的建立：Y1=-16.3353 + 0.0012X1 + 
0.0056X9 - 0.0016X16，Y2= -3.4928 + 0.0002X1 + 0.0003X9 + 0.0025X16，Y3= 
-9.1550 - 0.0003X1 + 0.0039X9 + 0.0042X16，对于一个未知脂肪酸型的青枯雷尔
氏菌菌株，首先测定脂肪酸谱图，取出 X1(C14:0)、X9(C17:0)、X16(C18:0)，代
入方程，计算 Yi，当 1≦Yi≦2 时，归为脂肪酸 I 型，当 2≦Yi≦3 时,归为脂肪






































Study on the Polymorphism of Fatty Acid of Ralstonia 
solanacearum 
Abstract 
Bacterial wilt disease is a fatal soil-transmitting disease attacking many plants 
especially eggplant, caused by Ralstonia solanacearum. There was significant 
polymorphism of its taxonomy as well as host range, geographical distribution, 
environmental interactions and epidemiology. The study included race, biovartype and 
pathogenicity of R. solanacearum; Fatty acids of 40 strains of R. solanacearum 
isolated from different hosts in the fields were detected by gas chromatography (GC). 
The polymorphism of R. solanacearum fatty acids related to the pathogenicity was 
observed. Using cluster analysis to group the fatty acids, principle component analysis 
to select key factors of fatty acids, discrimination analysis to build up the 
discrimination model. 
 
The result indicated that the morphology, pathogenicity and taxonomy of R. 
solanacearum suggested polymorphism. It was proved that the pathogenicity has no 
relations to races and biovartypes in R. solanacearum. In order to sign characteristics 
of R. solanacearum, the race and biovartype were important. But more investigation is 
needed to differentiate pathogenicity of R. solanacearum based on races and 
biovartypes.  
 
The result by polymorphism of fatty acid showed that the patterns of fatty acids were 
significant different in R. solanacearum strains both isolated from the different hosts 
and the different body parts of the same hosts. According to fatty acids the strains 
were clustered into three groups, e.g. group I related to the strains with 
non-pathogenicity, group II in which the strain pathogenicity was changeable with 
some virulent and avirulent ones, and group III respondent to high pathogenicity. It 
was proved that the model of fatty acids has no relations to races and biovartypes of R. 
solanacearum. 
 
Using cluster analysis to group fatty acids, principle component analysis to select key 















three fatty acids of 14:0(X1), 17:0(X9), 18:0(X16) were involved to the model set as 
follow: Y1= -16.3353 + 0.0012X1 + 0.0056X9 - 0.0016X16，Y2= -3.4928 + 
0.0002X1 + 0.0003X9 + 0.0025X16，Y3= -9.1550 - 0.0003X1 + 0.0039X9 + 
0.0042X16. The accurate rate for discrimination was up to 90.00%. 
 
The study on the polymorphism of fatty acid of R. solanacearum was the first 
reported in China. The pathogenicity could be grouped by the models of fatty acids to 
distinguish the pathogenicity, which could be used in the identification of R. 
solanacearum under species differentiation. The model of fatty acid type for R. 
solanacearum was built up to provide the experience for computer-based 
standardizing analysis for the pathogen evolution under species level, further more 
with the new idea for other pathogen differentiation. 
 



















细菌性青枯病从发现至今已有 140 多年的历史，美国 Erwin Smith 将其病原
物定名为青枯假单胞杆菌(Pseudomonas solanacearum)。Hayward 的研究表明，假
单胞杆菌(Pseudomonas)分为 5 个 rRNA 同源群，青枯假单胞杆菌包括在 rRNA 同
源群 II 中[1]。根据 DNA-DNA、DNA-RNA 分子杂交，以同源性分析为基础，建
议将其列入 Berkholderia solanacearum comb.nov.[2]。通过对 16S rRNA 基因序列
测定和聚类分析等大量工作，细菌性青枯病原菌被列入雷尔氏属(Ralstonia)，






























































律表现出多态性。对生姜细菌性青枯病而言，始发病期是 5 月中下旬；7 月中旬
至 9 月中旬为主发病期，此阶段土温在 28°C 左右，土壤高温，病害易发生流行；











































不同的菌系[23]。何自福等从 200 个随机引物中筛选出 17 个引物用于上述 31 个菌
株 DNA 的 RAPD 分析，共扩增出 523 条带，其中 468 条为多态性带，占 89.5%。
















丰和石碣紫红茄上；第 IV 簇群主要分离自辣椒和茄子；而第 III 簇群来源包括番
茄、茄子和辣椒这 3 种寄主植物。上述试验结果说明，广东茄科青枯菌的致病力









































III 两个生化型[37]。曾宪铭等分析了 13 种作物上的青枯雷尔氏菌的生化型，发现
来自茄子的青枯雷尔氏菌属于生化型 III 和 IV，不同地点采集的青枯雷尔氏菌的
生化型存在着差异[26]。林美琛等分析了浙江省番茄青枯雷尔氏菌的生化型，表明








氏菌分属于血清型 I、II、III、IV。以代表不同生化型的 4 个青枯雷尔氏菌的膜
蛋白为免疫原制备了 4 个相应的抗血清，对我国植物青枯雷尔氏菌的血清分型
进行了研究，琼脂双扩散试验结果表明：来自我国 6 个省的 19 种寄主植物的
212 个青枯雷尔氏菌株可分为 8 个血清型，其中血清型 I 为优势类群，包括茄科
主要植物等 13 种寄主的 147 个菌株，占全部供试菌株 69％[39,40]。90 年代福建
省农科院采用酶联免疫吸附法(ELISA)，应用单克隆抗体技术，用甘薯青枯雷尔
氏菌免疫的 BALB/C 小鼠脾细胞与鼠骨髓瘤细胞杂交融合，建立了 4 株分泌抗
甘薯青枯雷尔氏菌的特异性、有鉴别力的杂交瘤细胞株：PSB24、PSB28、PSB46、
PSB56，其中杂交瘤细胞株染色体数范围为 98~104。用 ELISA 法测定 156 株甘
薯青枯雷尔氏菌的血清型，结果表明：甘薯青枯雷尔氏菌可分为 7 型(I~VII)[27]。 
1.3.4 溶源型 
溶源型(lysotype)是利用青枯雷尔氏菌对植物病原菌噬菌体的专化性反应进































别寄主[42]。黄福新等 1998 年对广西 21 个产烟县收集的 65 个菌株进行了分析，
以烟草、马铃薯、番茄、茄子、辣椒、花生、香蕉为鉴别品种，表明强致病性
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